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The #Accident

NC 86513, owned and operated by Transcontinental and Western Ailr,
Ince., crasned approximately one mile northeast of heading Airport,
Readiag, Pennsylvania, at 1140, Eastern Standard Timest, July 11, 1946,
as a result of fire in the forward baggage compartment which produced
smoke of such density that the pilot was unable to maintain sufficient
control of the aircraft to effect a normal landings Five crew members
were fatally injured; the instructor pilot was seriously injured; and_
the Lockheed wdodel. 049, Constellation, was demolished by Llmpact and
fireicts |

History of.the Flight

NC 86513, hereina;;‘terr referred to as Aircraft 513, 'was 'assigaeei'
o rHeaaing .A:Lrport io" use in Co- s’bella ion t]:anmt:._on in the training

program of the Internationel Division of Tiii, ﬂircra:ft 513, with

# A1l Gime referred to harein is .[hd.StEl”ll ‘Standard a.nci based on the
24=hour clock. -

tfThe following report is £ smnz.w.ry of the findings of the investigas
tion of this accident and the detailed e:{am_.natlon of the airecraft
invoiveds Since the date of the. ac\,:l.aent, however, extensive modi~.
Ifications of the Ldckhead iodel 049 have been accon mplished in order
to el_'unnate the meehar\:n_cal deficienciss which contrlauted to this -
accidents The prn_mar'y canse of this accident has been eliminated.
.~ Other deficdienckes revealed by the accident nazve been eliminated
7 or are umier further study.  » resume of the modifications whi ch
hava been accomplished is a“pended hereto., (Se2 page 28_ } )




*Student Captain i. N. Nilsen at the controls,'depértéd Reading iifﬁbfi_}f
at2112l, for a local instrument training flight. . Instructor Capiaiﬁ;':'
R. F. Brown occupled the co-pilot seat at the time cof take—off and t;;;;“
turoughout *ha subsequent fijght. Obscrvers in the vicinity of the ;'
Reading _irport testified that shortlv sfter takc-off from Runway 13,7;i_
at an altitude of approx1mately 300 feet, the aircraft was seen tqjyaﬁ-;z
sharply to the right in a manner indicating that gt least oﬁe eﬂgiﬁéiﬁé&i
been throttled in simmlation of cower failure, and that, immediatgiﬁ;;f; 

_ thercafter, the aircraft descended to an extremely low altitude over an’

- area of western Reading. ~After turning off the take-off course e
approximately 45 degrees, the aircraft was pulled up into a Steep=:
climbing attitude after which it resumed = noymal climb toward the SR

' south.:

The aircraft climbed to an altitude of 3,000 feet to an'area
‘approkimately foar miles cast of the Reading Lirport at which tinme,
at the instruction of Captain Brown, Captain Nilson,leveled'off'td:

begin proctice of instrument approach procedures. "Shortly theréﬁfﬁﬁr,,h;

the flight crew detected zn odor resembling burning 1nqulatlon, but
did not iIrmediately determine the source. it approximately 113?};th3
flight englnee" went aft in order to determine the origin of the Sﬂbke
Upon opening the galley coer, he observed that the cntire Cablﬂ'W%${;
?illed with a very dense smcke and he returned to the cockpit,éﬁéi:}f

) reported to Captain Brown that "the whole cabin is on.fire";':f :
‘The crew imme@iately éttémpted to comgét the fire_with;ﬁﬁ§3:::
Vpit,fifu-extinéuisher ut warg-un;blc go enter the cabin 586&@%&

Vrdense smoke and intense heat, The snnke quidklj’fillsd'the3cge

2



threugh the open galley déor, rendering visibility cxtremely poor and
making it difficult for the pilots to observe the instruments. The
student flight engineer openeq the cockpii crew hatch in an attempt to
clear the cockpit of smoke, however, the opening of the hatch increased
the flow of smoke from the cabin toward the cockpit and shortly there-
af'ter 1t bccame 1mp0551b1¢ for Captain Brown to observe any of the
instruments or to sec through the windshield.

Captain Brovn opened the window on the right side of the pilot
compartment and attempted to fly the aircraft back‘to ihe Reading
Airport fer an emergency landing while descending v th the engines
throttled and with his head out of the side-winddw.r Yith the increased
intensity of the heat and densencss of the smoke in.the'cockpit, it
becanc impoééible for the pilots to maintain effective control of the
alrcraft. 2t an altitide of approximately 100 foct, tmnjmiles nerthwest
of the airpori, Captein Brown vithdrew his head ¥ ron;the f;j}xd‘cﬁr-andi
attempted to Uditeht the aircraft "blind“. The aircrafﬁrcbntacte& twio
'e;ectric power wires strung abcut 25 feel above the,groﬁnd,'ahd-the
loft wing fip glanced against scattered rocks - and struck thé base of a
larg; frec. The aircraft settlcd to the ground,-sl)wjﬁ rotating tdr
the left, as it skidded approximately 1,000 feut across 2 hay field,
causing rJﬂs:_nt:.t ol 1oqrof the foft wing,pahel, flzps end alleron. The
Vaircraft continue&'to yaw to thurleft anc, after haviﬁg rotated more
than 90 degrcbs, it ﬁ¢uﬂ"ug throuyn 4 row o¢ £TLLS and telephone polos

llning a road bordering thq field, coming to rest in a pasturc at = point

approx lﬂattlv 150 Teet beyond thc road. and pelnting approximately 150




degreces from its original heading at the time of initial impact.'
Gasoline was spilled from the rupturcd tanks snd fire broke out con- t B
suming the majer portions of the wroeckage. When local farm workers:
arrived at the scene approximately one minute after the aircraft hada__f
come. to rest, Captain Brown was observed welking away from the wreckagéj:-
and Captain Nilsen was seen lying on the ground to the rear of the =
trailing edge of the right wing approximetely six feet from the fuééiégégr

Both pilots were teken to the Reading Hospital where Captain Nilsen

died shortly aftcrward., The remaining four crew members died in the.~
wreckage.

Investigation

The wreékage of the zircraft was lying approximately ole—half Ellg :
| northeast of the Reading Airport in - pasture, the southwestern extremiﬁyi

of whiéh—lay.adjacent to the airport, _lthough extensive alslntagratiun_:

bad occurred before the aircraft cane to rest, tle wmajor portlon-bf :he
fuselage and wings were oriented toward the north with various-parﬁﬁ' ks
the,aircfaft scattered back along the patﬁ of motion for a distéﬁé; 
_ of qppfoximately 1200 feet. 4 serics of scars had been cut:aérqsé;#ﬁé,
field from th&’poinf of initial contact with the ground extendihg?{{;
soﬁth spﬁtheast to the point‘at which the aircraft came to r&sf?fﬁ7
_Inalcatlons of a flush fire weroe obscrved adJacent to the ground pét
of the’ alrcr it at a polnt at which gasoline sp¢11 :d from a rupture

fuel tank sngd lgnlueu, ‘burniy ;g the hay stunola as thu hlrcreft 5

,apross tde:f1elq.



Thelentirc cmp?nnage had beun quered Irom‘the;fuselggq‘qft of
the rear pressure bulkhead.. Ihe ieft wing had.disintegratcd from the
tip inboard to the vicinity of No. 1 engine nac;lle—before;the aircraft
came to a stop. Although still attached to the fusclage, the remaining
portion of the left wing had bcon subjected to intense hcat and the arca
forward of the rcar spar was almost completely destroyed by fire. The
right wing remained relatively intact, however, large arcas were burned
inboard of the No. L engine nacclle. 11 six sections of the right wing
flap and the thrce inboard scetions of the left wing flap were attached
and in the retrected position. The right mein goar and the nose gear
werc found in the retractoed position. The fusclage was almost entirely
consuned by the firc.

slthough seriously injured, Captein Brown was able to make threc
statements concerning the nature of the difficultics cncounitered in
flight and the information provided provcd extremely valuable in the
conduct of the investigation. He wxplaingd that thc ﬁake—off Was
accomplished by Captain Niiscn who was under the instrument flying hood
end thet both right engines were throttled in order 4o simlate engiﬁe
failu%c during takc;off. Shortly thereaftcr, 2 climb wes established
-using normzl climb power on all four cngincs. Jfter lgve}iﬁg_off at

3,000 fect, simulated QDM approsch procedures were inftiatedx.

% QDM -Lipproach Procedures involve the use of a Ground ,utomatic Dircction
Finding Station which receives transmissions from on approaching aireraft
and automatically computcs its bearing from the station. The .DF con=
troller thus advises the flight of the inbound headings necessary to
intercept and follow o predeternined approach path 4o the ficld. These
approach proccdures sre simloted at- Reading by reguiring the *nafrbctod
toact in the capacity of the ground communicator end to trunsmlt the
. ncc;sshry 1nstructlons to. thc Suudbnt pllot over thu pircraft's ”lntu rcom!
sys SR . . . .

.



Captain Brown stated further that, imacdiately prior %o starting the

approach procecurcs, e had beun requiring Ceptoin Nilsen to maneuver . - -

bhe aircraft with Wo. i engine throttled. Shortly after the smoge_ﬁaéf%“
discovered, the flight engincer called out: “Feather MNo. h‘! , to whlch '
Captain Brown rcplicd that it was No. 3 engine which was “b:cxl"lr‘mg" '.
and that there was no necd for feathering N.o. L prlopellerl. . }_Iq 7___ B

explanation was contained within these statements as to the association

between the alleged backfiring and the fuselage fire, nor WCI‘C,'t.hU i -

rcasons indicated for the flight engincer's desirc to feather NoLg

propeller. .t thc time the flight engineer had discovered smg:lke_ lntne
cabin, the descent to the fizld was started. It was the opi_nia:mj oi‘Gap—
tain Brown that he had esceped from the aircraft aftcr it came torest S

bg_r. crawling through the side window.

Numerous witnesses in the. vicinity of Reading .irport were 100 ted -
 who observed the flight of 513 immcdiately prior to its crash.
these ?:itnf3$se$ were two pilots of a TL DC-3, which was fljlﬂg
trdffib, pattern at the time the accidunt occurred, and scverolf-c:;éﬁm"
persomel jﬂho- viere at the alrport and obscerved the last few :noiﬁaﬁﬁs of
filight. . .11 w-itnc;sscs agreed that the aircraft approached ﬁeadinl
ulrport in a; relatively stecp descont from the northcast and in’ a sha
‘left bank, appcarlng as though a L nding was contemplated at Readf-’i--'

' nll“Port. SLV&.I‘al of the lay ‘Jl‘anSSCS reportud cngine 110159,
'a:l.rcrai‘t. ’T‘he majority of‘ observbrs, mclhdlng the T éj-pij;q‘ii
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obsurved light smoke streaming behind the Ho.o 3 engine vnacelle; 5ther
witﬁe_sées observed smoke from the No. 2 engine nacelle and, still others,
airectly bchind the fuselage. Lmong the numerous witnesscs from whom
s:c.atgmcnts Were obtained, none observed any visible firc while the
aircré.i‘t was in flight.

Exafmjnatidn of the powerplants rovealed no evidence of fire while
in flighf, .Engines Nos. 1 and 2 wcre torn from their roespective wing
positions before the aircraft came to 1:est. No. 3 engine was detached
froﬁ the aireraft but located within five fect of its normal position.
Enginc No. L was found in its normzl position but d tache;‘i from the
wing. Inspection of the remains of the induction systems of 211 four
engines including tﬁc thermocouples and the “mitey midgeth firc
detectors disclosed no evidence of an indaction firc. Examination of
:the power sectioms and cylinders in 211 four engines énd such pertinent
st’ebi‘pairts as the propeller shaft, crank shafts, reduction gears, and
- accessory drive s};afts and gear assémblies revealed no evicdence of
mechanical failurc other than that 'causéd-by L'r}ple-._-ct-. ﬁowevc,r;, power-
Plznt units Nos. 3 and L had boen subjecta;d to intense heat as a result
of rthu firc on the -groﬁnd. simost =1l aluminu-mrand magncsium pa.fts
were cither éo'qpletely or in part mcrltec‘-t of redﬁced to aéhes a:ad- much
of thc_u' steel componcnts bon, evidence of intense he.cd:. It 157 therz.—
i‘orc mposs::.blc to s+a.tc conclusively that no mulfunch oning had
occurred in thase engines prior o impact. From the cxamination of
'I\To. 1 cngmc ; }\owever, it was aet.f_r':an 24 that ﬁo rlalfunctioﬁiné _-h:ld

occurrcd in tL:Ls poverplant. 'hilc_i_n flight.
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Nothing was found in the remains of the aircraft to suggust
malfuncticning of the contrel system, the hydreulic system, the fuel
svstem, the oxygen system , Or the alechol syston prior to impact. No
evidence was disclosed which indicated that the flarcs with which the
sirveroft was equipped had in any manncr contributed toward the cccidentia
;géin it must be remembered that. the aircraft had bcen so badly burned-
that the condition of parts of the sbove systems could not be
determincd in many.inst&nccs._ However, the testimony Qf_maintenance_
persénncl reveals that thesc systoms were functioning normally priocr to
departure from Reodin ;irport and the stateménts'of-Captain Brown
contain no refcrence to indicake malfwictioning of thesc systems while
in flight. Thc cabin superchorger and Crive shofts had been rcnove&
from tﬁis aircraft prior to the 2ecident in accordance with instructions
from the Civil lerenautics ..dmin:stration as a rosult of a previous .

“accident which had occurred to tiis model aircraft.

In ordcf to Tacilitate investigotion of the wrackage, a
:serviccablo Constellation was browght to Ruading by T and madc-
available to the Bearc. The use of this circraft made iy poésiblé t;
deternine more accuratcly 1nd quickly the relative positions of varlous
components, and to determinc their possibic locotion within the Wreckagé;
Iﬂrwas.observed thet specially desipned bolts were installed throughout
various parts of the aircraft in order to provide rvlat1Vb1y alr—tlght

ehmhumicmmhc@rsﬂwughtm,ﬂunoftm;pnsmmLmdfmngep:

mhruu such bolts arc located on cach sidc of the forward buggcgs compart—

ment and lead into cach wing root secction. These bolts are conmonly

rcferred to as through-studs.



CONSTELLATION

P LOCKHEED  MODEL 049 ‘.
{

. —-— THROUGH ~ 5TUD LOGATIONS

ﬂ_,_‘-—-——BATTERY AND GENERATOR LEADS
' TO NO. | AND 2 ENGINES

_.-—— STARTER LEADS TO NO. | & 2 ENGINES

FORWARD BAGGAGE GOMPARTMENT ,/

FiG. | THE ABOVE DIAGRAM IS A SCHEMATIC ONLY AND DESGRIBES THE APPROXIMATE
LACATION OF THE THROUGH STUDS WITHIN THE LEFT WING- ROOT SEGTION, A
StMILAR INSTALLATION IS INCLUDED WITHIN THE RIGHT WING.

B 3R75-0(5)+



Inspection of the generator and starter leads and the fuselage through—
studs in the forward baggage compartment of the serviceable aircraft
disclosed that some of the Irvolite coverings of the cable lugs and
studs were scverely charred. In view of the fact that kigh external
temperatures could not have been prSunt in this area, it was obvious
that this charring had resulted from internal heatings 1t was furthsr
obsefved that the glass wool lining of the baggage compartment in the
proﬁimity of the through—studs was saturated with hydraulic fluid.
Because hydraulic lines pass through the forward baggage compartment,
it is appérent that the leakage had occurred from hydraulic line
fittings,.

The remains of the six through-stuas from aAdireraft 513 were
subsequently located and it was noted that some of them apoeared to have
been subjected to local burning suggestive of electrical arcing. Thase
studs were sent to the wNational sureau of Standards for closer inspection
in order to determine their condition prier to the crashe. The Hational
Bureau of Standards subjected the six through—studs to extremely detailed
study imiediately upon their receipt. The conclﬁsions of this
investigation established the fact that all of the through-studs from
dircraft 513 contained evidence of areing and that at least twec of -
these studs were sufficiently burned due to arcing és +o have caused &
fire while in flipght. It was further determined thaﬂ the length of time
necessary for the studs to have been burmed to the extent observed in
at least two of the studs from Aircraft 51; coversea a perwou considerably

longer than that which elapsea auaring the disintegration of the aircraft
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subsequent to initizl dmpact with the ground and until the aircraft
came to rest. 4 supplementary test concucted by the Bureau of Standards
concerning the electrical resistance of an assemply consisting of a throusk
stud and a cable lug discloses that the contact resistance or the
«lectrical resi;tance between dissimilar surfaces in the stud assenbly
1s ecxcessive and thet, under conditions of peaknload, relativeiy high
temperatures could be expected. Because electrical resistance increases
with toemperature, under conditions of sustained pesk-loacds, temperatures
could be expected to reach critical pronortions, and arcing could Ee
expected. The Bureaw of Standards report, therefore, indlc tes ¥hat,
if in contoct with inflammeble materials, such an installation could
reacily heve produced fire when opersbed abt high clectrical loads
for long puriods of time.

;,sképch was preparcd by the Boérd from information submitteu

by enginscrs of Lockhecd illustrating the proper installation of the

Ly

tirouph-stud assembly. The Bureau of Stan umrus study of the studs

removec from Lireraft 913 disclosed that none of the studs were
asoenmbled in accordance with that skebel. Bofh steel and aluminum. .
wag hbr, wore employed; the lugs uscd were of both copper and aluminﬁm
brass and steel nuts were used, anc the bolts themselves wore of hrggs
composition. The almost indisbrininxte‘ﬁse 5f mat;rials of différen%

comp051t¢on5, gccorulng to the Burcou of Stondards report, angavute

the high contoct resistances of'the studs and, therefore, increasedﬁfh,
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All six of tue through

‘tstuds recuvareq f;om the
wreckage bore indicatjone
of intense local heating
attributable to electriesl
ércihg. The consumed por-
tion of the three studs 1}
lustrated indicate the ex-
tensiveness of the arcing.
( arrows ), The localized
hatufe of the burned areas
and the sharpnese of the
threads on the remaindsr of
the bolts dispel the pos

sibility of the damage haw
ing resultsed from external

_heating,

' - tuds, L1 and 12
Fig. 2 Evidense of arcing on 3 of the le=zd through s . 1)
® ars from the left side of NC 86513; R1 18 from the right aide,




likelihood of pitting and the LLVCl’)O"anL- cf high internal temperatures.

Iaboratory tests werc 21so conducted by Lockneod flrcrafi
Corpzrotion to determine thc possibi]_.ity of firc hazarc from an
improperly installed through-stud asserbly. |, mock-up was constructed
to sirmlate o scctisn of the outer pencl ﬁf the forward bogoopoe
compartnent and a through-stud ingtelled in this section with the
exbrime inboara nut loose. s lore as the stud wes nob actually in
contact with the fusclage skin, cxoessive temperctures were not
developeds  However, the first stud to be testod in contact with the
skin wns burncd in two within 60 sceongs 25 2 result of intons

on

[ER

¢lectriccl zreing. The same test wos repested to simmlate 2 situat
in which the inboarc leac eontacted 2 hydroulic linc after falling from
the skin. uch contoct couscd sufficicnt arcing to punciurce the line
and, unciér hydraulic prossurcs of 100 psi or grester, the fluid invariably
ipnited and burned with intensc heat. The findings of the Lockhecd
tests, thercfore, indicate that, in the cvent of 2 faulty insfallation
in which contact with the fusclope skin results, sufficicent energy nay
be dissipated at the throush-stud pesition to isnite surrounding
inflommmable materials. It wos further sndicatod that the resulbant
arcing oy burn the stud in two ond that currcet may contime o be fod
1_30 the inbsara load should the luod subscguently beconc grounced before
the reverse currcnt rolay opcns.

Testimony of raintenonce persomnel cisclosed the fact thoet Eo. 2
generator had become imepertbive during o provicus flipht anc that

inspection of the aireraft the day be fore thw acciawnt rovealed &
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generator lead bumed away from the cable lug at the gencerater terminal
box. Lpproximately 10 inches of insulation had burncd off the cable
from the terminal box rearward; Inasimuch as replacenment paris were‘ngt
available at Reading at the tine, 21l three leads to the box Weré
disconnected and each terminal insulated with friction tape. Thé

three leads werce then taped together and secured to the.rubberrvacuum
line to prevent contact with other parts in the nacelie. No other
portion of the electrical systen was checked. The caffcctiﬁc ﬁeasureé
taken by the nechanic were noted on the-aircraft-log. Tesfimonj pf
electrical enginecrs indicates that the corrective action éccpmplished
by the zircraft mechanic might have roduced the syétem voltage
sufficicntly to have hampered recharge of the baticries slightly if the
No. 2 generator switch were inadvertently placed in the “Onﬁ positiom,
but that such a condition conld not be regarded as hazardous. Péééibie:'
reduction in the system woltage could have been avericd by discdnnéctiﬁn'
of the equalizer lead in-the No. 2 ndcelle Junction box which, in thisr
instance, had not becn accomplishod.

Captain Brovn!s description of the smoke condition in the cockpit
was corraborated by the inspcetion of a picce of plexi-glass windéhielér
which was found near the wreckage. The inside face of this portibé of -
the cockpit windshield wras coated with a dark, sooty naterial mh§Ch,
it vizs determined, had accurmlated krior to impezct with the grcund,:

Idckheed lircéraft Corporation conducted a serics of tests in order. to

determing the air flow within the cabi and cockpit undcr ccnditions

imposed by opening various vnnmows and doors throughout the alrcraft and
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to determine the pattern in wvwhich the smoke would trail from the
“zireraft if relsased from the cabin or cockpite In summarizing the
first of thése tests, it was noted that smoke originating in the
forward baggage compariment would pénetrate ne floor of the cabin

near the galley door, cut that little smoke entered the crew comparimesnt
until the door befween the galley'and-the crew guarters was opened.
Opening of the side window in the cockpit caussd a rapid increase of -
the 1low of smoke toward the cockpit. Opening of the crew hateh further
increased the rate of flow into thé cockpit and did not cause any
clearing of the smoke from the p;lot and co~pilot pesitionse However,
opening of the emefgenéy exit on the left sidé of the passenger
compartmant over the wing changed the direction of air flow toward the
1fear. With this one exception, the air flow was pronouncedly toward
~the pilet cémpax"bment. |

In the test conducted in ordsr to detexmiﬁe the pattern of smoke

behind the aireraft, the test cquipment was not adeqﬁate for the
. development of sufficient smoke to be visible ffpm other aircraft.:

The result of this test indieated that,-in orde; to be visible to
ground obsarvers or from other aircraft, a very iargg velume of smoke
is neééssary. ignition of sound-proofing saturated with hyaraulic
fluid due to arcing in the defective through—stud.installation proauced
extremely dense, black smoke and severe fire in other tests conducted
by lockhezed. Testimony of a Lockheed engineer indicatsed that the
normal pressure disitritution througheul the Torward baggage compartmenf

and wing root section makes possible a flow of smoke from the forward

~13—~



baggage compartnent into the wing root section towarc the Nos. 2 or
3 engine nacelle if a sufficiently large hole is burned through the
fusclage skin in this arce. This‘testimony indicates, therefore, that
snoke could have flowed into the No. 3 engiﬁe nzcelle anc escaped into
_the air strcam behind it. .lthough this question was also the subjcet
of flight tests conducted by Lockheed, the results of thesc tests did.
not confirm the above observation becausce of the inédequacy of the smokec
gencrating equipment employed.

Ho fire or smoke—dﬂtcc£ion ¢guipnent wos installed in the baggaéo
compartment or éabin of jircreft 513. Fire in the baggage compartmeﬁt
or unocéuﬁied cabin would, theréforc, under normal circumstances,
¢scape notice by the flight crew fér a considerable period of iime.

The only fire-cextingulshing equipment cvailable to the flight crew
consisted of a carbon dioxide hand extinguisher in the crow coﬁpartmggt;
One carbon toirachloride extinguisher was loéatcd just aft of the 7
galley door and another in the rearwarc porticn of the cabin. Neither
of thesc extinguishers was romoved from its bracket by the flight crew

.

in this instonce. The baggape compartments »f Constellation airerafit

o

arg not readily accossible to the flight crcw and no extinguishing

et

-agent could be directed against a fire in this area,.
The maintenance and overhaul records of jircraft 513 were
theroughly exonined by represcentatives of the Board. No- discrepapcics

were found in any of thosc records, nor were any entries mede which

gave any evidence of Qifficulties in the history of this aircraft which:
may have contributeC toward the accident. CLircraft 513 wes in airworthy.
concdition, as far as comld be determined from these records, prior to

the time of take—off from Reading. .irport,

i



At the time of the accident = ;outhérly air flow was bringing

varm moist air into eastern Pennsylvemiz. Throughout the early
morming of July 11, low stratus clﬁuds‘and relotively restricted
visibilities charactorized the general weather situstion in the vicinity
of Reading. The ceilings iﬁproved during the morniﬁg until 2t the tine

thc accident scattered btruth; clouds were above 1,000 feet and the
visibility ive miles or Ereﬂter. The weather conditions at the time
«of the accident, therefore, wore satisfzchory for contoect operction
up to anc including 3,000 feei and in no menaer contributed to thi
accidcnt;

1

. : ‘_The Interrational Division of Transcontinentsl and Festern oir
“maintains its central training school st the Beading Lirport. The
curriculum of the schcol incliuces ground and flicht instructim related
to Constellaticn transition. The flight curriculun incluces instruc
“in ground handling characteristics of the Canste;la icn and other
phases of transitional {raining, lanaings and take-offs, and insirument
flying. Until the time of the accxactu, ephein Milsen had ccmﬁlcted
approxinately 15 hours of flight training, The flich
to be devoted to practice of QDM procedurss simalsting the asproach
pattern usew 2t Geneva, Switzerlapd, Instruction in GOM procedares is
required in the flight training eurriculenm of the Intornational Division
because thesc procedures represeut ghe wnly system din cficet Dor
instrument approach to Geneva. Th; sismulation of enginé Tailure during
take—off while the student pilot is Wuincer the hood? is ineludew in the
instrument training prograu at Regdling, =md ie consicer~_iuq cssential

portion of this traininpg, Officisls =T 7. uo 5ot regare the reduction

of power during take~off as being hzzoardous Lo wnsine speration.



‘Discussicn ’ ¢

Cmmtmmmhemmuﬁm1magrwntm:mmwrh1Mﬂﬁrmctﬁmﬂﬁf

of ‘Aireraft SlQ from R LcGlTT ulrﬁ?“t wis accumplished in order to
cetermine whether the +hrntt ing of twe engilaes during take-off ¢ould
have resultec in damage to the enging, or in any woy have ca sed enginz

m

malfunctioning. The evidence evailable to the Board -1nulc_tns that,

mMQn properly. accomplished, such a meneuwver nced hove no adverse effect

1

on pOWerplaqt cperation. Thile the oxtent tq whicih the aircraft ws
permitbed té descena following take~cif may rive risc to o quesﬁioﬁi

of pilot judgment, no evidense has been disclosed which woulc

indicate that this maneuver in any way contributed to the acclaent.;

L8 3@ result of the testsccnductcd.by both thé Nqﬁicnai Bureéu of

- Stancards and Iockhecd “ircraft Corporation, as well as the coqoltxsn;
of the electrical system within the serviceable aircyrafi iﬁspecteQuhy_
the Beoard, it is oppzrent that electrical arcing had becﬁ caused by a
defbctlve through-stud 1nstulLat10h and that such arcing was 9¢;_f:ii”
sufficient duration and intensity to'ignite the formnrq\baggggeg_riff:T

compartment lining while in flight In view efrthe-condition of ﬁhef"

baggage compartment lining in other Constellatiens, it is L""Ll} tk&t

compartrent of Aireraft 513 and that the fusclage lining was sadunxt

testimony of Coptain Brown wes sinmilar o that producsd under -

conditions simulated by Lockheed, Some possibility exdists that bus of -

16~



the through stiuds located on tus right side of the fUDBAQQ" ‘which hizd
Leen buimea in tHwo prior to impact, nad-gréundéd agtingt o hy'l"uxlc
line-permitting & continued flow of siecciric current. Sueh u
#ituation may have caused a puncture of the hydrzulic iine vermitiing
thé fluic to escaps in s highly iaflasmmsbls spray. tha pressnce of
intense local hewciing due to arciﬁg woUld aiso huve resuited in
burning of insulstion surrouncing uha aluminua cubles wna NEY Bove
accounted for the ogor ¢f "burning insuleiion™ remorizd by Captein
Browm

The primery ceficiency in ihe electric-l sysiem lay in fac

design of the tarcupgh-stud. Tha high coniact resistunces ind coa—
sequent arcing that may oo enpected between the surfaces of dissimilar
materials in vhe stud cesembly bove beoen noied stove, Howzver, tne

invsgtizatioug algo disciossd the dunger of ths stuld grounding egainst

the inncr surfacss of the holws in the fussleg: skin trwough tuiéh
thej pass. Although inguie ting mersriil ssperaicd the tluds from’ the’
fuselége skin &t taese noints this seperaiion was maintained primsr 'iy
by pressure of thne nuts at cach =nd of the 'stud against bhe micarts
neulzting tlocks on awch sids of sthe fuselspe skin, 1t becime svident
that fe&esign o Lhese studs uas n@Cessarf in araer toel o stus dnich

irom grounding

becones loose for aay rseson whalbevsr wouULG La previnged
against the fuselsge sekin., 14 further boczmd epuarafit thot modiijication

£y

sounuprociing w2@ A<CeSSEry

of tne instaliation of the begruge o

=nted from

s50 that hydrawlic fluid luskage into tast sreo woula be or:

accumulating in dengorous quantitiss. Furiheimors, Gsvelopm.mt ond

i

.=l



serviée‘test ol aVShtisfacﬁory nyareuiic {fiuic af rewsonably. low
infl&mmubility! v preforubly of & non-infizamati: composzinion, must
be‘acceierutcd in order tast wll mocemmn edroralt oy be rpovided with;
& safe'hydfauiic fiuid within toz arar futurs, 10U Gus Q3CEISATV tank
all combustible matsrisls within the cabin 1ncuict¢o &nd other parﬁé
oi' tae ;ircréft structure ba removzg from the bauggige camparuments_br:1f
substi tutions  chouid be made with non-inflomuabie matgri;is,

Tne statement OI Capluin Srown iucicalss fhut_immediatel"
af'ter leveling oflf at 3,000 leet, Csuiala silsen wag ingirucieq fc,o':'i
maneﬁ;er the aircraft while "unoer th2 hood" wiln various Combinaticné,:'
of powerplants in operation. It is apparent.Lnat during theos ﬁaﬁeué;féf;”
the_flight Crew TeCume ¢oncerned about toe 0oos O0f smoks Wit say ogéerr
engine throttlea curing these muneuvers, it is normel Lnol soms afuer—
firiﬁg woulc occul. It is rsasonuble o assume, thercfoss, thet Lhe-f

“£light enginecr, after having aiscov

eresa the aense snoxs _a oz

iage; had:erroneously_interpr&ted tae citur—Ciring s back—jiré{
this assumption, il woulc nave
to have a*vised_feathsring Bo. 4 engine

“at the time the flight enginesr was checking
the cabin, ne wos ia the process of incressing tos LoD O L0,
:enginerand throttling NG;,B engine.
to the crewrwas most likely from Ho.
7 td call this fact to.tae atteation o the f

 thié Séquenge of events, il et té COPCLiER &;aﬁ ppEe imfreséiogﬁ
the;fiighﬁ erew conterning ﬁwarﬁL¢ﬂu ﬂaqunc+1Ju;ng sere Dot Sﬁbwf

~stantiated by actusl engine fajlurs.



Observers in the vicinity of the scene of the acclident who
testifiea as to "hack-firing" of the aircraft as it descended
toward: the field,  in all probsbility, hearc the after-firing of
all four engincs. Furthermore, the testimony of a Locklreed cenginecr
incicates that smoke criginating within the forwerd baggage compart—
ment may flow through the leading edge of the wing intoe No, 3 or 2
engine, if holes were burned through thg fuscls-te shkin into’the
wing-root sections. This smoke would have been cispelled from No., 3
or No. 2 engine nacelles in a manner similar to thet describec by
witnesses. While it is impossivle tc deternine conciusively that no
engine malfunctioning had occurred, it is definitsly cstablished thdt
powerplant flrL or {zilure had in no sense contributel to thls

accicent and thal the sccurrence of such meliunectionis

highly imprcbablec.

For the third time within the ‘past year, a major acci@ent has
occurred in an air carrier éircrafi virich conld reauilyrhavc b
avoideﬁ, hacd an aceguate fire%detcc;ion.systxm bzuniiuétaliep,%5

In eocch instance, the firc oripcin atec ir 1n1LCbSSIDlL or Aumcte uruﬁs
of the aircralt anqiwas able to iuvcloé T suifidiﬁﬂtly vere propor

tions beforc cetection to render a safy emersency lsﬁulnr 1mPOSQ1ola.

4 smoke-cetection system woulc, without o coubt, have madc it pdssiblc'gfﬁ'”

for the flirht crew to teke corroctive zetio: soon <nough to p”* ”t 2

safe return %o the airport,

*#icference: iccitent Investipation Reporss, Docket No. 82-106, Ldopibod:
July 16, 19U5; onc Decket Moo S.-102, ‘dopbec: Septe 27, 19L6. Boe
also the _WDLDCIX, P"” 28, S . '
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The problems of the flight crew were further complicated

because, having detected the Iire, insufficient means were at.thsir:'f:\

Lt

disposal to control it. The forward baggage compﬁrtﬁént'of the
Constellation was nét readily & accessible ﬁcithe flight'crew;”aﬁd-ng
means were available by which to contrsl the fire réﬁoteiy,-‘ﬁé'
-extinguishing system wag pfovided for the baggage coﬁparﬁﬁeﬁt.‘ Mqre;:;"'

over,- the cabin air circulating system providces zan ﬂg:al air fidﬁ
within the baggage compartment to sustain the fire ;lthough.Captéiﬁi 
Brown has described the attompt of the crew to sxibiuguish th@rfiféfi
none of the hand extinguishers on boarce She nircerall were aseé;':iﬁi

is evident, thercfor<, that hand fire cxtinuishers are tct#lg?
inadequate for the type of firc which occurr.c in *his instance ahdg-

that remote extinpuisiment eguipment is cssentisl for 2ll secibions

of an aireraft not reeularly occupied hy, or sacily accessible to, -

passengers or crew. Furthermere, such arcas as the bagrags Cqmparﬁﬁ":

should_be'susceptibis of +that cuntrol necessery to sesl the compart

coﬂpurt wnt toc another, ande Jiszipation or the cxbinpguishing ageﬂts

The reaxsci for the loss 27 contrel i the

prior tc impact, and thercfore the most immecdote oo
-was the inability of fhe pileots to maintain adecunts

of the denseness of the smoke within the crew compartment»
“tests indicate thai tio suake must bave beun = i' ien tlv

(YRS,

have moce it dmpossible for a sormel indivicual Ao enduf” b

20~



the smoke for even a short period of. time. VWhile the composition of

"this smoke has not been exactly determined, it is apparent from the

statements of Captain Brown thet it was impossible to maintadin control
‘of the aircraft from either of the pilot's seats. Ooening of the crew

hatch in the side of the crew compartment argravated the smoke condition

-in the cockpit ccnsiderably, and this fact wos confimred by flight

tests conducted subseguent to the accident. It is sirnifjcont to note

that opening of the rear emergency exit ceer alterce tho cirection of

flow towards the rear of the cabin. Hwever, as this fact

+& Tor members of

was not known to the crew, oven had it boen possin

_the crew to enter the cabin, they were unawarc of the advantares to

be Qgrived from such action. Tt therefore nppears ossontlal that
stqdy'be mace of air fiow contrel within the cabin miv’ rrew cunpartments
of 21l aircraft engarwd in cir carricr service and thut 2ll flight
crews be acvised aceoraingly in order thot proper sctiou may be baken
in_th; event of fuselage firas.

Inspection records compiled by the Tourd subcsouen {qftha'd;te"
of the accident_éertaining te 2ll major air caviders amplﬁfiﬁ; Biis modeif 
aircraft indicate that the condition of the throurh-studs and the

Yot

leakage of hydraulic fluid within the Dorvnss bagrags compartuint was

prevalent in fhis model. - T

ct+

ig cifiiculs Yo undersiand that such a
situation could have been permitted to persist over an appreciable
period of time without corrective action having been. takene The

Lockheed Lodel OL9 provides ample accessibility for round ihspecfian

of the farward-baggege"compartment ant fz=ilure to observe such 2 -

w21
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condition as mst havb ex1stgg in sdreraft 513 prier to its last

- flight 1nalcates the 1n&aecuacy of inspection pd1lflbo theﬂ in effvct¢;

That the above si nuntl n wasrnot an, isolated incident became reaullv i
apparent after this accicent when similar conditions in forwarc baggag?

compartments werc. observed in several such aircraft. It was observed

5

thet insufficient cocrdination existec between the Civil serongutics
Administration, the aircraft manufacturers anc the 2ir carrier

operators, and thet in several instances fisld inspectors were

insufficiently informec as to malfunctionings obzmervyszd Within newer
_ 3 3 ot

aireraft. The existence of inspectional deficicncics assumés
particular significance in the light of the fact thet the Ceﬁstella%idﬁ'
was provided a “service test! while in military employment furlng the

war, and that such service test will not be available to the samg

extent for types of aircraft presently in the'pra—prvdﬂctia{ stagés;{

It is- of. primary imporitance, therefore, thet morc comprehenéiﬁeif'

inspectional peclicies be instituted by the ajencices CQﬁCEFHCd,-thBt

these policies bo rigidly achercd to and thad coordination throughout™

the industry concerning unsatisfactory reports and/or mechanical - 1 -
interruption reporis be improvel.

Findings

Upon the basis of a2ll available cvience, the Boarc finds thati
1. The company, aircraft, and crew wore properly certificated’

. for the flight,



2. Llireraft 513 deparied Reading iirport at 1221 1Lo:r' & local
instrument training flight with the student pilot under the hood and,
duriﬁg the course of the LHake-off, both right engines,ware-throﬁtled
to sirmlate engine failure, .

3. Following take-off, a normal climb was established to 3, 000
feet andﬁéfter leveling off, engine failure was again simlated by
throttling of engines Ne. 4 end 3 in that seguence while the student
pilot was stilld W"under the hood."

i« The operation of therpowerplants in the marmmer indicited
above woulc not have been likely to induce cngine malfunctioning nor
had it contributed toward the accident in this instence.

5. Approximﬁtely 15 minutes afber take-off, the bfew meTbers
detected an odor reéembling burning insuiation.

6. The flight engineer openec the galley door and found the
cabin filled with denge black sﬁoke ang reportec this condition to
thé capiain.

Te Fire extlngulshlﬁg efforts were not possible du goythb
censenress of the smoke within the cabin and the hand fire-éxtiﬁguishérs
mmenm Qﬁﬁlfﬁﬁ;ﬂitmﬂ

8. The flight engincer, upon hearing after-fire from one of
the.right engines, erronecusly associzted this after-fire  with the
smeke in the cabin and reouas+eu that Ho. L cnh¢ne be featnores.

9. The pilot immediately iaitiateg a cescent tovarc Reading
nlprIt with a1l engincs throutlta.

‘10. Hes rlug the Chelbisth ofrthc throttled enpines during the
Gescent, grounc. observers cr&onchsly inturpretec ﬂorﬂa; powerlent

after-fire as back-fire,



11l. During the descent, the student flight Lﬁplﬂucr opencc theii**

bfﬁw hatch in an attempt to alleviate the smoke concition withinfthe;f:f
cfé% compartmunt.

12, Opening of the crev hatch increascd the réte of fléw'of
sm§ke fron ihc cabin through the pallsy door into tﬁc‘cockpit,
rendeiing.it impossible for the pﬁlots te observe the LLl *ht.
instruments or to sec out throush the windshield.

13. Captain 3rown openec the window on the right side ogrthé: 

" crew compartment and attempted to fly the airereft with his 5caé'§uﬁ?f,;
oflfhis window;

14" Shortly before contact with the prount., Captain Brown ;{ 
reseated hﬁuseif in the cn~p ilot!s seat, pulleq back on the contfplsrf

and "ditched™ the aircroft ®blind®,

15, The aircraft was extensively damaged as a result of -

impact and, after caming to rest, gasoline and other inflammable -

rmaterialé frouw ruptured tanks ignited and the aircraft wés'alﬁoéﬁilfi-
complétely consuméd by firc.
16, 411 six through-studs in the forward baggare cbmpdrﬁmggﬁ;
- contained some evidence of arcing ang at least {we of théééisfﬁﬁéiﬁéTé
suffiéiently burned during fiight to have ignited the Puéélagé
insulation; o |
7. 'In spootlop of other OL aireraft indicated
hydraulic flu1L.lCakqu into the forward bagiagc compartLﬁnt to

saturate the fusilare insulation eould be expecter in this mo@éx;

';th _-7 | ,--,f;



18. DMNo fire or- smcké—-detectors WeTe located in any section of

the f}iseflage, 7 - | o
| 19. Tnc baggage compartments are not i-eadily accessiblsz. to the
fiié;ht crew in flight for purpbses of fire control

20, o fire;extingnlishing equipment was available for use
within the forward bagpgzgs compartmente.

21, The flight crew wa‘s uninformed as to the naturs of air
flow in the fuselage and the possibilitics of conlrelling such air
flow,

22+ 1t was determined that no pgossiblo engine malfunf:'tioning
coﬁld have contributed to this accident szlthough the absence of
engine malfunctioning could not be:completely coniirieda

Probable (Cause

The Board determines that the provable cause 6:6 tris accident
was fa:!.lure of at least one of the generator lead tlhoubh—-st..d
1nstallat1c>ns in the fuselage 5]:{111 of ’sﬁe forﬂrard baggage campartment
which resulted in intense local he;ting du_e to the electrical—.arcing,_
ignition of the fusela_j.ge'. insulation, and creation of smoie ei--'s,ucl_l
denSity tha{. s{lstained control o'i"the aircralt becane j;fnpossibie.
A contrloutl ng i‘ac or Was the deficiency in the meﬂctlf)"l svﬁﬁms
- which pér;i}itted def_ects in the aircraft to parsis-t over 4 lo :g, rlod

.. of time and to reach. such proportions as to craate a hazardous

Corldltlonc
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tonélusions

.U the basis of the investigation of this accident, tha BOuﬂi
concludes that'" E_

le 1he d651 | of tho generator lead through—-studs 1nutalled
in this aircraft rendsred those studs susceptible to grounding to
the fuselage skin and the devs lopment of extremely nlgh local
. temperatures due to electrical arcing.

2¢ The through-stud design, furthermore, contained excéssivelj:;;
high contact resistance, which, gt peak lbads, may cause@ arcing evép“
when the stud is properly installed. |

3« The presence of inflammable fusslage insulation in the
vieinity of.the through—stud iastallation created a2 fire hazard,

4e Hydrauvlic fiuid leakage into the forward baggage compartment
of 049 aircraft presented a serious fire hazarde

5f The bagguge compartments of 049 aircraft wvers not_readilyr
'acéessi l¢ from the éabin-Sr trev. compartiaont for purposss of f@@e;r
controi.

6.-'049 airerait were imadeguately provided vith firq §: ,

smoke-detecting systoms vithin the fuselage.

7« 049 circraft woers inadequately provided with fire-
extinguishing equipment for possiblc fusclage fires and require remobte

extinguisher systems for the vagiagze compartients.
A < c: D Y .

% The conclusions are stated in the past tense in view ol mod1+1cat10qsf
ihat have been made in woacl 049 aircratt and which are re Lerfed ta
on Page 28. :

=R



8 Insufficient attention had been pfovided the subject of =ir
flow céhtrol within aircraft presently employed in air céfri-ef service,
9. Inspecticnal policies which have heretofore beén feliowed did
not prévide adeguate assurance of the elimination of -;-aarticular cafegories
of deficiencies of design or construction within neﬂ;er aircraft,

BY THE CIVIL AERONAUTICS BOARD:

/s/ J. 1, Landis

/s/ 0Oswzld Ryan

/s/ Harllee Branch

/s/ Josh Lee

/s/ Ciarcnce H. Young
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APPENDIX -

The investiration of this accident disclosec several'serious -, .

defécts in the electrical éystem'of the Mocel OLS as well'es de-

ficiencies in fire preventive and extinpguishing equipment installed o

in the aircraft. Investigation of the acciéent involving this mode}f,'
aircraft at Willimantic, Coﬁn.; JﬁﬁeuiS; 19&6; rcﬁeéled serious
ﬁefects“in_several engine naéelle components. 45 a result 5f thesei;"
accidents the Board initiated studies to determine the extent of tﬁéj
hazards arising out of specific desipn deficiencies of the Model'DQS;:ﬁgl
aircraft. During ths past year the Board has becn enraged in the
amendment of those Parts of the Civil Air Repulaticns which are-
concernec with protection of alr carrier aircraft from possible firé;t

however, thc findings of the above studics contributed materially ijn.

_ the preparation of the amencments which were promulpgated by the Board =

Septémber 20, 1946, These amencaents were dosignedc to eliminateltﬁ;;if;:'

e

possibility of fire occurring as a result of inadequate fire

preventive installations in all air carrier aircraft,
Under the emer;ency authority vested in the Administrator of Ciwil. -

Lerongutics and in view of the defdciencies discloscd as a result qfif;

this accident, the Ci., immeciatcly folleowing the accident, suspended -

the airworthiness certificate of itho ILockheod MHouel OL9 for a peiia&=

cf 30 cays. During this period conferences were conducted by Ehéféﬂ;-;
with representatives of -the aviation incustry and an aprecment was.
reachew whereby certain mocifications would be accomplishad'initﬁls
mocel aircraft in order that it be returned to scrvice as.eXpé&i#T

‘a5 possible.



The principal modificétions which were required are sSumnarized
as-follﬁws:
1. Electrical Systcm:
The insulation of certain wiring was mocified to prevent
possible damage from_chafing and to prevent contéct with parts
of the aircraft., The fuselage through-stud asscmblics were
-qeplgceu'with units of a new desirm. Undersize& aluminum
conductors in the generator circuits were replacec with copoer
_ N .
_cables.i 4 general improvement was accomplishe< in circuit
breakers, fuses, and control switches to prevent shorting.
2. Powerplantss |
Fire extinguisher protection for the accessory section of the
engine nacelles was provided and the extinguishing systom was
modified to provide two 30-pound discharges instead of the three
15-pound discharyres Qf-the original system. Pfavisicns were maﬁe
-for incrcascd drainage and ventilation of the engiﬁe nacelleé afi,
of the firewall in orcder to prevent the accwmlation of
combustible fluids or ﬁapors._ Fiuid—carrying lines ini the engine
nacelle werce made more Tire fésistant. Hore sturdy atﬁaéhmsnts'
were provided for these lines and protection was providec against
chafing, The alecohol tanks were replaced by tanks of & heavier |
‘gaure steel, Several modifications were accomplished in the

exhaust collector ring to prevent failure of this component.



3 Miscellaneous:

Prior to reinstallation and use of cabin supercharger darive -

shafts, modifications were made to prevent failure of the shafis
Certain hydraulic lines were relocatec to reduce possible fire -
hazards and, in some instances, to prevent contamination of the

oxygen system. Drains were provided in the baprece compartments

%o prevent accumulation of hydraulic fluid.

The CA4A required the menufacturer to concuct an accelerated scrvice .

test. of 50 hours following the completion of the zbove medifications =

~ before this aireraft could be used in scheduled operations, The first. .

. Constellation was returned to service fugust 2L, 1946. .
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SUPPLEMENTAL DT

investiration and Hearing

The Civil feronantics Board was-notified_of the accicent at 1330,
July 11, 1946, and an investigétion was immédiately initiated in
accordance with the provisions of Scction 702 (a) (2) of the'Civil
aseronautics Act of 1933, as aﬁendéd. Lir Safety Investi""tors of the
Boardts New York and Washinrton Offices arrived a2t the scene of;thc
acciuent ot 1730 the same day, anc were subsequentiy assisted in the
investigation- by other Investigators of the Safety-Eﬁreau's étaff}

4 public hearing was ordercd bﬁ the Board and was held at Reading,
Permsylvania, July 30, 31, aﬁu Aagust 1, 19i5.

Flight dctivity

Transcontincntal anca Westem Lir, Inq,, oneratinf under the laws
of Delzhare and having established ;ts beacquarters in Wew Iork tésx
'conuuctlnr a tralnlpr prograim Ior fll"ht personnel of 1ts Inte“natlaral 5
Iivisien at Reacdine, Psnnsyivanla. The Traiﬁing Schbol, including
both Flight and Ground curriculums; was approved by the Ciﬁil
Qerdnaﬁtics sCministiration, | |

Flirht Persoanel

-

Captain Richarg Farrow Brown, nrt 2,, of Gccoi, floride, wes pilotﬂ
instructor in command of the aircraft., Until the dﬁée'ofrthe accide&t;
he had accuyulateu a- totml of c,h7T hou*s\fIWLnr timé,ibf'which,l96
houro were obta+nbc in Lockhceh Ob? alrcraft,r Cﬂptilﬂ Qrthar Mormal

Nllseﬂ, age 33, Norfolk Mﬂssachusetts, Wi stu lent . pllnt' receiving




transition training. Until the date of the accident, he had accunulated

“a total of 5,520 hours, of which approximately 15 hours were obtained ]_n
this -model aircraft. John Jacob Staufer, age 36, ..lexandria, Virgin_:i:_a,', R
- was flight engineer and Charles Carmor Semala, age 32, of ,;ﬁrl_ingt_;c'm., Vlr« '
L ginia, was a student flight engineer, receliving familiarization instru:c:f—_ '
tion in Oh$ aircreft. William Eugene ,mther, age 29, of Washington, ri];}, C s
and Douglas Lee Herrin, age 25, of Tuscaloosa, .labama, accompanied jt_héijr,--
flisht as asgistant first officers. 411 flight crew personnel were Drop(.rly
certificated and othemwise qualified for their respective duties. -
alrcralt
NC 86513, a Lockheed Constellation Ou9, was manufacturcd in Feb—

?uary, 1945, and until the date of the ‘accident bhad accumulated a total
of 959 hours ofr.‘[‘lyﬂ'_ng ‘t'_i_—::e. The 2ircraft was equippec with }r:Lght 7
'343350-35 en;gine‘s incorporating Hamilton Stancard propelle':c;s, . ”be total
L ,time accumulatcu by gach. cngme wzs 597 hours for Ho. 1,—.8h8..hours -rf or " -

‘\h. 2 81}.8 hours for 1;0.,3, and 377 hours for No. L. The tlmesmce’&he

_ 1:151: @major nve,“haul wms 37k hours for Hos. 1, 2, and 3 enpines, and 3?? i
hoursrf,c{r Ho. _iLg_' Inring the leocal training flight a%t Reacing, Pennsylvanla,
t}'-e aircraft total weight - was i thin - 1i%s moxinmm gross load 11?;1;.1;57:&:_1& ‘thﬁ
load was c_listribut;d with respeét tc its cenier of gravity within approveé

limits.
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